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[57] ABSTRACT 


A dome sheet molded integrally from elastomeric rub- 
ber or plastic material is divided into two or more pla- 
nar sheet sections, each containing a plurality of raised 
domes used in keyboard actuation. The adjacent sec- 
tions are integrally joined by a hinged web having walls 
extending outward from the plane of the sheet. The web 
permits translational and angular movement of the adja- 
cent sheet sections as required to properly position them 


' between mating keyboard parts during keyboard assem- 


bly. This assures more accurate alignment between 
keyswitch actuators and keyboard switching elements 
associated with the individual domes about the dome 
sheet. 


9 Claims, 2 Drawing Sheets 
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EXPANSION JOINT FOR KEYBOARD DOME 
SHEETS 


TECHNICAL FIELD 


This invention relates to electronic keyboards and 
particularly to an improvement in molded dome sheets 
interposed between aligned keyswitch actuators and 
switching elements in a keyboard. 


BACKGROUND OF THE INVENTION 


Dome sheets are widely used in the manufacture of 
electronic keyboards for many applications, including 
computer keyboards. As computer keyboards have 
become larger, due to inclusion of auxiliary keyswitches 
and pads, the underlying dome sheets used as keyswitch 
springs and/or switch element actuators have also prog- 
ressed in size. The larger areas of such dome sheets pose 
a challenge in their manufacture, which involves mold- 
ing elastomeric rubber or plastic material. The nature of 
the elastomeric materials and molding procedures used 
in manufacturing dome sheets has sometimes resulted in 
the production of dome sheets having less precision 
than their mating plastic parts in a keyboard assembly. 
The resulting variations in size create assembly difficul- 
ties as the dome sheets are mated to adjacent parts that 
must be aligned with the domes contained on them. 

When individual domes on a sheet are misaligned 
with their mating keyswitch actuators or underlying 
switching elements in a keyboard, the result ies a de- 
graded feel or touch. Because of this, some keyboard 
manufacturers currently design dome sheets in two or 
more separate parts so that the individual parts can be 
properly aligned with the keyswitch assemblies during 
assembly of a keyboard. This results in extra handling 
during keyboard assembly and increases the part count 
and cost for each keyboard. 

Another approach that has been attempted to assure 
proper alignment of molded dome sheets involves inclu- 
sion of thin sections across the sheets to divide them 
into two separably positionable sections by a membrane 
lying within the plane of the sheet itself. When pulled, 
such a membrane tends to stretch the adjacent portions 
of the attached sheet sections. When pushed, it tends to 
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40 


buckle the adjacent edges of the attached sheet sections. 


Such thin sections within the plane of the sheet are also 
difficult to properly mold and have been found to have 
a tendency to tear during assembly. 

Illustrative examples of dome sheets can be found in 
U.S. Pats. Nos. 4,560,845 and 4,571,466, each of which 
is hereby incorporated into this disclosure by reference. 
The design and manufacture of dome sheets is well- 
known, and further details concerning their general 
features are not believed necessary to an understanding 
of the present invention. 

The present disclosure pertains to an expansion joint 
that effectively divides a dome sheet into two or more 
sections. This permits the manufacture of keyboards to 
accomodate normal molding tolerances encountered 
during the production of such sheets, particularly at the 
larger sizes required by modern computer keyboards. It 
eliminates distortion of the domed sheet itself during 
keyboard assembly and reduces tolerance accumula- 
tion, typically a percentage of the length of the part, to 
an acceptable level. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


The preferred emodiments of the invention are illus- 
trated in the accompanying drawings, in which: 

FIG. 1 is a plan view of the improved dome sheet; 

FIG. 2 is an enlarged sectional view taken along line 
2—2 in FIG. 1; 

FIG. 3 is a view similar to FIG. 2, showing a modi- 
fied expansion joint; 

FIG. 4 is a view similar to FIG. 2, showing a modi- 
fied expansion joint; 

FIG. 5 is a view similar to FIG. 2, showing a modi- 
fied expansion joint; 

FIG. 6 is a view similar to FIG. 2, showing a modi- 
fied expansion joint; and 

FIG. 7 is a plan view of a dome sheet showing a 
modification of the expansion joint layout. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


The following disclosure of the invention is submit- 
ted in compliance with constitutional purpose of the 
Patent Laws “to promote the progress of science and 
useful arts” (Article 1, Section 8). 

The illustrated dome sheet is adapted to be positioned 
between aligned keyswitch actuators and switching 
elements (not shown) in a keyboard. It is applicable to 
any keyboard assembly, but has been designed specifi- 
cally in reference to “enhanced” personal computer 
keyboards, which include a full alphanumeric keyboard 
layout, plus additional function keys, cursor keys and a 
ten key pad to the one side of the main keyboard layout. 

FIG. 1 shows a plan view of a dome sheet designed 
for use in conjunction with an enhanced personal com- 
puter keyboard. It includes two principal sections la- 
belled as 10 and 20. Section 10 would be associated with 
keyswitch actuators and switching elements for con- 
trolling the main alphanumeric functions of the key- 
board. Section 20 would be associated with keyswitch 
actuators and switching elements used in conjunction 
with additional keyboard funtions, cursor control and a 
ten key pad. The details of such keyboards, keyswitch 
acutators and switching elements, which are well- 
known in keyboard construction, are not required for 
an understanding of the present invention. 

The dome sheet includes a plurality of elastomeric 
raised domes 11 positioned about it to individually cor- 
respond with the positions of the switching elements of 
a computer keyboard with which the dome sheet is to 
be used. The raised domes are molded integrally with 
the sheet sections 10 and 20. 

The dome sheet is typically positioned between mat- 
ing parts of a keyboard assembly which support the 
aligned keyswitch acutators and switch elements. These 
parts are normally molded or fabricated from relatively 
rigid materials, and are designed to maintain high di- 
mensional tolerances for proper alignment of the mov- 
ing keyswitch elements and associated switching de- 
vices. However, because the dome sheet must be 
molded of elastomeric material, and because the mold- 
ing of a dome sheet requires that substantial areas or 
domes be offset from the plane of the elastomeric sheet, 
it is difficult, if not impossible, to maintain similar toler- 
ances during production of this elastomeric member. 
The dome sheet shown in FIG. 1 includes protruding 
yieldable domes 11 that can act as springs and/or 
switching actuators in conjunction with manually de- 
pressible keyswitch actuators that engage the center of 
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each dome and depress it toward an underlying com- 
puter switching element, which can be a switch, capaci- 
tor, etc. The dome sheet also might include additional 
projections 12, various apertures 18 and alignment aper- 
tures shown as elongated slots 13. The alignment slots 
13 position the dome sheet sections 10 and 20 between 
the aligned keyswitch actuators and switching elements 
with which they are to be used in an assembled key- 
board. They receive corresponding projections (not 
shown) in adjacent mating keyboard parts. 

The novel aspect of this disclosure is an elongated 
web 14 that separates the two sections 10 and 20. As can 
be seen in FIG. 2, a cross-section of the web includes 
adjacent wall portions 15 that extend outward from the 
plane of the sheet. They are joined by a transverse wall 
16 to complete an elastomeric web 14 molded integrally 
with the sheet sections 10 and 20. 

The web 14 is adaptable to any molding process cur- 
rently used for producing dome sheets. When molding 
dome sheets from liquid silicones, a center process is 
used and all material in the dome sheet must flow 
through the mold cavity. In this instance, the web 14 
would be designed to have the same thickness as the 
remainder of the dome sheet, so as not to introduce any 
restriction to the flow of material through the mold. 
Dome sheets molded from rubber are produced by 
deforming a planar sheet and trimming off the excess 
material from the molded sheet edges. In this instance 
the web 14 can have a thickness less than the remainder 
of the dome sheet, since material flow through the web 
is not required. 

The web 14 is preferably continuous across the width 
of the sheet sections 10 and 20, as shown in FIG. 1. 
However, when necessary, the web can be staggered 
across two or more sections of the dome sheet to fit 
intermittent webs 21 between the protruding domes 11. 
This is shown in FIG. 7, where the web elements 21 are 
spaced apart by enlarged openings 19 cut through the 
web and dome sheet. Also, while the web 14 is shown in 
a position extending across the width of the dome sheet, 
it is to be understood that a similar web can also be 
provided longitudinally across the full width of the 
dome sheet, if required for proper assembly of the key- 
board components. Any number of webs can be formed 
across the dome sheet in any desired orientation to 
accomodate assembly requirements. The number of 
independently positionable sheet sections in a dome 
sheet is not limited to two, and can be two or more, 
depending upon the design of the keyboard. 

While FIGS. 1 and 2 show web 14 in a U-shaped 
configuration extending outwardly from the plane of 
the dome sheet, FIGS. 3-6 show alternate outwardly- 
protruding webs that can be subsituted in place of this 
preferred cross-sectional configuration. In general, all 
of these cross-sectional configurations, and other equiv- 
alent configurations that might be designed on the same 
principle, include adjacent wall portions extending out- 
ward from the plane of the sheet to permit limited trans- 
lational and angular movement of adjacent sheet sec- 
tions relative to one another within the plane of the 
sheet during keyboard assembly without distorting the 
sheet sections. 

In compliance with the statue, the invention has been 
described in language more or less specific as to struc- 
tural features. It is to be understood, however, that the 
invention is not limited to the specific features shown, 
since the means and construction herein disclosed com- 
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prise a preferred form of putting the invention into 
effect. The invention is, therefore, claimed in any of its 
forms or modifications within the proper scope of the 
appended claims appropriately interpreted in accor- 
dance with the doctrine of equivalents. 

We claim: 

1. A dome sheet adapted to be positioned between 
aligned keyswitch acutators and switching elements in a 
keyboard, comprising; 

a planar sheet of elastomeric material; 

a plurality of elasotmeric raised positioned about the 
sheet to individually correspond with the positions 
of the switching elements of a computer keyboard 
with which the dome sheet is to be used; and 

an elongated web dividing the sheet into at least two 
sections, the web having adjacent wail portions 
extending outward from the plane of the sheet to 
permit limited translational and angular movement 
of adjacent sheet sections relative to one another 
within the plane of the sheet during keyboard as- 
sembly without distorting the sections. 

2. The dome sheet of claim 1, further comprising: 

alignment means on both sheet sections for properly 
positioning the sections independently of one an- 
other between the keyswitch actuators and switch- 
ing elements with which they are to be used in a 
keyboard. 

3. The dome sheet of claim 1, further comprising: 

a plurality of apertures formed through both sheet 
sections, the apertures being adapted to receive 
corresponding projections in adjacent mating key- 
board parts for properly locating the sections 
within an assembled keyboard. 

4. The dome sheet of claim 1, wherein the web ex- 

tends continuously across the sheet. 

5. The dome sheet of claim 1, wherein the adjacent 
wall portions of the web extend substantially perpendic- 
ular to the plane of the sheet. 

6. The dome sheet of claim 1, wherein the adjacent 
wall portions of the web extend substantially perpendic- 
ular to the plane of the sheet and are integrally joined by 
a transverse wall that normally spaces the two sheet 
sections apart from one another. 

7. The dome sheet of claim 1, wherein the thickness 
of the web is less than the thickness of the sheet. 

8. The dome sheet of claim 1, wherein the web is 
interrupted by at least one opening formed through the 
web and sheet. 

9. A dome sheet adapted to be positioned between 
aligned keyswitch actuators and switching elements in a 
computer keyboard assembly, comprising; 

a planar sheet of molded elastomeric material; 

a plurality of integral raised domes molded integrally 
with the sheet and individually positioned about 
the sheet to correspond with the positions of the 
swiching elements of a computer keyboard with 
which the dome sheet is to be used; and 

an elongated web molted integrally with the sheet 
and dividing the sheet into at least two sections, the 
web having adjacent wall portions extending out- 
ward from the plane of the sheet to permit limited 
translational and angular movement of adjacent 
sheet sections relative to one another within the 
plane of the sheet during keyboard assembly with- 


out distorting the sections. 
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